SNAP-25 traffics to the plasma membrane by a syntaxin-independent mechanism.
SNAREs (soluble N-ethylmaleimide-sensitive factor attachment protein receptors) are essential for vesicle docking and fusion. SNAP-25, syntaxin 1A, and synaptobrevin/vesicle-associated membrane protein (VAMP) are SNARE proteins that mediate fusion of synaptic vesicles with the plasma membrane. It has been proposed that interactions of SNAP-25 with syntaxin 1A are required for initial membrane attachment of SNAP-25 (Vogel, K., Cabaniols, J.-P., and Roche, P. (2000) J. Biol. Chem. 275, 2959-2965). However, we have shown previously that residues 85-120 of the SNAP-25 interhelical domain, which do not interact with syntaxin, are necessary and sufficient for palmitoylation and plasma membrane localization of a green fluorescent protein reporter molecule (Gonzalo, S., Greentree, W. K., and Linder, M. E. (1999) J. Biol. Chem. 274, 21313-21318). To clarify the role of syntaxin in membrane targeting of SNAP-25, we studied a SNAP-25 point mutant (G43D) that does not interact with syntaxin. SNAP-25 G43D/green fluorescent protein was palmitoylated and localized at the plasma membrane. Newly synthesized SNAP-25 G43D had the same kinetics of membrane association as the wild-type protein. Furthermore, expression of a cytosolic mutant syntaxin 1A did not interfere with SNAP-25 membrane interactions or palmitoylation in the neuronal cell line NG108-15. Exogenously expressed SNAP-25 targets efficiently to the plasma membrane in cells of neuronal origin but only partially in HeLa cells, a neurosecretion-incompetent line. This phenotype was not rescued when syntaxin 1A was co-expressed with SNAP-25. Our data support a syntaxin-independent mechanism of membrane targeting for SNAP-25.